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CLAIMS 



What is claimed is 




1. Space transformer /for a probe card assembly, 
comprising : 

a space transforme:^ Substrate having a top surface, 
a bottom surface, a first plutalJ^Y of terminals disposed on the 
top surface, and a second plipa^lity of terminals disposed on the 
bottom surface; and 

a first pluralit// of resilient contact structures 
mounted directly to the first plurality of terminals. 

Space transformer, according to claim 1, further 
ompris^ng : 

tip structures mounted to ends of the first plurality 
of resili^ent contact structures. 

3. Sp^ce transformer, according to claim 1, wherein: 

tl\e first plurality of resilient contact structures 
are composite interconnection elements, 



4. Spacfe transformer, according to claim 1, wherein: 
the Mrst plurality of resilient contact structures 

are fabricated oVi a sacrificial substrate prior to mounting the 
first plurality resilient contact structures directly to the 
first plurality o\ terminals. 

5. Space tr^sformer, according to claim 1, further 
comprising : 

a second pJkirality of resilient contact structures 
mounted directly to tha second plurality of terminals. 

6. Space transformer, according to claim 1, wherein: 
the second plurality of resilient contact structures 
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aVe composite interconnection elements 



Space transformer, according to claim 1, wherein: 
the second plurality of resilient contact structures 
are fabricated on a sacrificial substrate prior to mounting the 
seconifi plurality of resilient contact structures directly to the 
second plurality of terminals. 
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8.\ Probe Card Assembly, comprising: 

a probe card having a top surface, a bottom surface 
and a plui^ality of contact terminals on the top surface thereof; 

m interposer having a top surface, a bottom surface, 
a first plurality of resilient contact structures extending from 
the bottom l^urface thereof and a second plurality of contact 
structures e:}ftending from the top surface thereof; and, 

a space transformer having a top surface, a bottom 
surface, a plmrality of contact pads disposed on the bottom 
surface thereoi^, and a third plurality of resilient contact 
structures extei^ing from the top surface thereof; 
where ii\; 

the first plurality of -resilient contact structures 
effect a pressure c\)nnection with the contact terminals of the 
probe card; and 

the second plurality of resilient contact structures 
effect a pressure connection with the contact pads of the space 
transformer . 



25 9. Probe Card Assembly, according to claim 8, wherein: 

the third pluraMty of resilient contact structures 
are mounted directly to terminals on the top surface of the 
space transformer . 




10. Probe CarH Assembly, according to claim 8, wherein: 
the first l^urality of resilient contact structures 
are 'composite intercSftKection elements 
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11. Probe Card Assembly, according to claim 8, wherein: 
the second pVurality of resilient contact structures 

are composite interconnftc\ion elements. 

12. Probe Card .^fe^bly, according to claim 8, wherein: 
the third plurality of resilient contact structures 

are composite interconnectd^pn elements. 
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Probe Card Assembly, according to claim 8, wherein: 
each one of the first plurality of resilient contact 
structure^ are at least two composite interconnection elements 

14. Pi^obe Card Assembly, according to claim 8, wherein: 
eaqh one of the second plurality of resilient contact 

structures areiat least two composite interconnection elements. 

15. Probe\card Assembly, according to claim 8, further 
comprising : 

a front\ mounting plate made of a rigid material, 
having a top surfac^ and a bottom surface, and disposed with its 
bottom surface agaiiret the top surface of the probe card; 

means for aJEfixing the front mounting plate to the top 
surface of the probe oard; and 

means for urgYng the space transformer against the top 
surface of the probe card. 
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Probe Card Assembly, according to claim 15, wherein: 
the front mounting plate is made of stainless steel. 



17. Probe Card Assembly, according to' claim 15, wherein 
the means for urging the space transformer comprises: 
a mount ing ring ; anc 
a plurality screws homing the mounting ring to the 
front mounting plate with the N^pace transformer captured 
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therebetween, 



18. Probe Card Assembly, according to claim 17, wherein: 
the mounting ring is made of a springy material. 



19. Probe Card Assembly, according to claim 17, further 
comprising ; 

a spacer ring disposed between the mounting ring and 
the top surface of the space transformer. 




20\ Probe Card Assembly, according to claim 15, wherein 
the mean^ for affixing the front mounting plate comprises: 

a rear mounting plate made of a rigid material, having 
a top surface and a bottom surface, and disposed with its top 
surface agai\st the bottom surface of the probe card; and 

a plurality of screws extending between the front 
mounting plate >and the rear mounting plate, through the probe 
card. 



21. Probe Card Assembly, according to claim 20, wherein: 
the rear mounting plate is made of stainless steel. 




22. \ Probe Card Assembly, according to 8, further 
comprising: 

leans for adjusting the planarity of the space 
transf ormer\without changing the orientation of the probe card. 

23. Proi^ Card Assembly, according to claim 22, wherein 
the means for a^^justing the planarity of the space transformer 
comprises : 

a plurality o& differential screws, each including an outer 
differential screw element an inner differential screw element, 
acting upon the botto^ surface of the space transformer. 
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24. \ Probe Card Assembly, according to claim 23, further 
comprising : 

a plurality of pivot spheres disposed on ends of the 
inner differential screw elements, 



25. Probe Card Assembly, according to claim 23, further 
comprising : 

an actuator mounting plate disposed beneath the probe 

card; 

wherein : 

the differential screws are threaded into the actuator 
mounting plate. 

sembly, according to claim 22, wherein 
the planarity of the space transformer 

f actuators, responsive to a computer, 
urface of the space transformer. 

embly, according to claim 8, wherein: 
pads are disposed at a first pitch on the 

ace transformer; 
urality of resilient contact structures 
pitch on the top surface of the space 
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tch is greater than the second pitch. 

embly, according to claim 8, wherein: 
urality of resilient contact structures 
t pitch on the bottom surface of the 

urality of resilient contact structures 
cond pitch on the top surface of the 



pitch is the same as the second pitch. 
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^29, Probe Card Assembly, according to claim 8, wherein: 
the contact pads are disposed at a first pitch on the 
bottom\ surf ace of the space transformer; 

the third plurality of resilient contact structures 
are disposed at a second pitch on the top surface of the space 
transf or\ier ; 

the first plurality of resilient contact structures 
are disposed at the first pitch on the bottom surface of the 
interposer A 

tne second plurality of resilient contact structures 
are disposed at the first pitch on the top surface of the 
interposer; and 

* the \first pitch is greater than the second pitch. 



30. Probe \Card kit, comprising: 

5ss|s \ 

= P,15 a spac® transformer having a top surface, a bottom 

u\ surface, a pluraMty of contact pads disposed on the bottom 

tfi \ 

surface thereof, and a first plurality of resilient contact 
y i \ 

SJ structures extending from the top surface thereof, said space 

transformer adapted ^se for tips of the first plurality of 
^20 resilient contact structures making pressure contacts with a 
H plurality of contact aoreas on a semiconductor wafer; and 

3 ; ? \ 

fl^ an interposery having a top surface, a bottom surface, 

a second plurality of resilient contact structures extending 
from the top surface thereof, said interposer adapted in use for 

25 tips of the second plurality of resilient contact structures 
making pressure connection^ with the plurality of contact pads 
on the bottom surface of tne space transformer, the interposer 
having a third plurality of\ contact structures extending from 
the bottom surface thereof, s^id interposer adapted in use for 

30 tips of the third plurality >of resilient contact structures 
making pressure connections with a plurality of terminals on a 
probe card. 
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\ 31. ]?robe Card Kit, according to claim 30, wherein: 
\ the contact pads are disposed at a first pitch on the 

bottom surface of the space transformer; 

\ the first plurality of resilient contact structures 
are disposed at a second pitch on the top surface of the space 
transformer; and 

\ the first pitch is greater than the second pitch. 

32. \ Probe Card Kit, according to claim 30, wherein: 

\the third plurality of resilient contact structures 
are disposed at a first pitch on the bottom surface of the 
interposer ;\ 

the second plurality of resilient contact structures 
are disposed at a second pitch on the top surface of the 
interposer; and 

the ^irst pitch is the same as the second pitch. 

33. Probe\card Assembly, according to claim 30, wherein: 
the contact pads are disposed at a first pitch on the 

bottom surface on the space transformer; 

the first plurality of resilient contact structures 
are disposed at a Becond pitch on the top surface of the space 
transformer; \ 

the third\ plurality of resilient contact structures 
are disposed at the\ first pitch on the bottom surface of the 
interposer; \ 

the second plurality of resilient contact structures 
are disposed at the \first pitch on the top surface of the 
interposer; and \ 

the first piufch is greater than the second pitch. 

34. Method of planarizing tips of probes on an interposer 
assembly, comprising: i 

providing a support substrate having a top surface, 
a bottom surface, and a plurality of probe elements extending 
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from the top surface, each probe element having a tip at an end 
distal from the top surf ace\ of the support substrate; 

mounting the support substrate on a probe card having 
a top surface, the bottom 1 surf ace of the support substrate 
opposing the top surface pf the probe card, said support 
substrate having an orient^^tion, said probe card having an 
orientation; and 

adjusting the orieVitation of the support substrate 
without altering the orientatiion of the probe card, so as to 
planarize the tips of the probe elements. 

35. Vesilient contact structure comprising: 

a\composite interconnection element having an end; 

and 

a pr\- fabricated tip structure joined to the end of 
the composite interconnection element 

36. Resil\ent contact structure, according to claim 35, 
wherein : 

the res'Sryient contact structure is a probe element 
mounted to a space ut"ansf ormer . ' 

37. Method of fabricating tip structures for ends of 
contact structures, comprising: 

depositing at least one layer of at least one 
conductive material on a surface of a silicon wafer; 

depositing a layeif of masking material atop the at 
least one conductive layer; 

patterning opening^ in the masking material; 

depositing at least one layer of at least one 
conductive material into the openings; and 

removing the masking material. 

38. Method, according to\ claim 37, further comprising: 
depositing a joining material on the at least one 
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layer of at* least one conduct)f.ve material- previously deposited 
in the openings . 

39. Method, according to \claim 38, further comprising: 
joining the tip structures to ends of contact 

structures. 

40. Method; according to claim 39, wherein; 
the contact structures are resilient contact 

structures . 

41. Method, according to claiVa 39, wherein: 
the contact structures arq composite interconnection 

elements . 



42. Method, according to claim ^9, wherein: 

the contact structures nre resilient contact 
structures disposed atop a space tranl^former of a probe card 
assembly. 
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